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(57) ABSTRACT 

The invention pertains to an emptying device for large 
volume receptacles Which consists of an auxiliary transport 
apparatus that is composed of at least four uprights, on the 
loWer ends of Which one respective stacking leg is arranged 
and in the loWer end of Which one respective lifting mecha 
nism is arranged. This lifting mechanism can be connected 
to the carrying straps of the large-volume receptacle by 
means of carrying strap holders, Wherein the uprights are 
respectively connected to one another by means of trans 
verse braces in their loWer region in order to accommodate 
a bottom plate. The bottom plate contains a central opening 
for accommodating a shutter mechanism With a shutter that 
is situated in a base plate arranged on the bottom plate and 
can be actuated by means of a hand crank. 

21 Claims, 7 Drawing Sheets 
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DEVICE FOR LARGE-VOLUME 
CONTAINERS 

BACKGROUND OF THE INVENTION 

1. Technical Field 
The invention pertains to a device for emptying, ?lling, 

storing and transporting large-volume receptacles of all 
types. 

2. Background Information 
Bulk materials are increasingly packaged into large-vol 

ume receptacles (>1 m3) that are referred to as Big Bags 
beloW, namely in Weights that, depending on the density of 
the bulk material, lie betWeen a feW hundred kilograms and 
a feW tons. 

Stationary systems for emptying large-volume receptacles 
are knoWn. The ?lling, emptying, transporting and storing of 
such large-volume receptacles, e.g., a Big Bag or a con 
tainer, is quite problematic because the large volume and 
high Weight of such receptacles makes them very difficult to 
handle. Receptacles of this type require very complex sys 
tems that are not only dif?cult to operate, but also require a 
very costly storage and transport. These systems Which 
essentially consist of ?lling and emptying stations are gen 
erally realiZed in the form of stationary units, into Which the 
large-volume receptacle, in particular a Big Bag, needs to be 
placed. For example, if an unloading station is not available, 
large-volume receptacles, in particular Big Bags, can also be 
emptied on an industrial scale With the aid of suction devices 
or by destroying the receptacle, i.e., by cutting open the 
bottom of the large-volume receptacle. Once the bottom of 
the large-volume receptacle is cut open, the receptacle, in 
particular a Big Bag, can no longer be used. Full large 
volume receptacles are usually stored directly on the ?oor of 
a storage area or With the aid of pallets, Wherein receptacles 
are sometimes also stored by stacking them on top of one 
another in the shape of a pyramid in a storage area. The 
storage in high bay racking systems is only possible under 
certain conditions. 

Emptying devices are knoWn from the state of the art. For 
example, GB-PS 2 014 965 discloses an emptying device for 
large-volume receptacles Which consists of a frame, in 
Which the large-volume receptacle to be emptied, in par 
ticular a Big Bag, can be suspended. The loWer end of the 
large-volume receptacle to be suspended in said frame is 
provided With a funnel-shaped outlet. HoWever, this device 
is merely suitable for a very speci?c type of large-volume 
receptacle, namely for cylindrical “Big Bags.” The disad 
vantage of this device can be seen in the fact that the 
large-volume receptacle can only be suspended in the device 
With a substantial expenditure, and that a metered emptying 
cannot be realiZed With this emptying device because it does 
not contain a shutter for controlling the emptying of the 
large-volume receptacle in a metered fashion. Another dis 
advantage is that this emptying device can only be stored 
and transported With great difficulties. 
GB-PS 2 066 220 discloses an emptying device for 

large-volume receptacles Which consists of a mount that is 
provided With four legs arranged on the comers of the 
mount, as Well as a base plate. In this case, tWo of the four 
legs are upWardly extended by means of uprights that are 
realiZed in the shape of a galloWs. The large-volume recep 
tacle to be emptied, preferably a Big Bag, can be suspended 
on the short protruding braces. In addition, a central opening 
With a hatch is arranged in the base plate. HoWever, this 
hatch does not make it possible to realiZe a metered and 
clean emptying of the large-volume receptacle, in particular 
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2 
a Big Bag, namely because the seal required for achieving 
a clean emptying process is not provided. It is also disad 
vantageous that this emptying device is dif?cult to handle 
and store, in particular, because these emptying devices 
cannot be stored on top of one another due to the mount for 

suspending the large-volume receptacle. In addition, a com 
plete emptying of the large-volume receptacle cannot be 
realiZed With this device. 

DE OS 197 41 108 discloses a device for emptying 
pourable bulk material, Wherein the emptying is realiZed by 
means of a suction device, e. g., a suction pipe, a suction head 
or the like. This device consists of a collapsible frame for 
suspending the large-volume receptacles Which comprises a 
lifting device for stretching the large-volume receptacles. 
This lifting device consists of a cable pull and de?ection 
rollers that are respectively arranged on the upper ends of the 
four uprights or posts that are situated on the corners and 
over Which the lifting cables for the large-volume receptacle 
are guided. In this case, it is disadvantageous that the lifting 
device used is only suitable for large-volume receptacles up 
to a certain Weight and consequently cannot be universally 
utiliZed for any type of large-volume receptacle. In addition, 
this emptying device does not contain a shutter for realizing 
a metered or controlled emptying process. 

GbM 94 07 507.7 discloses an emptying device that 
simultaneously represents a large-volume receptacle for 
pourable masses and consists of a receptacle mount With a 
bottom plate and a side Wall that serves for supporting the 
bag and is realiZed in a telescopic fashion. The upper end of 
this device is also provided With a connecting device for a 
lifting device, to Which a strap can be connected in such a 
Way that the large-volume receptacle, e.g., a Big Bag, can be 
loWered doWnWard during the emptying process. This 
means that the receptacle is emptied doWnWard and the 
large-volume receptacle can be pulled upWard during the 
?lling process such that the large-volume receptacle can be 
?lled With the respective bulk material from the bottom. For 
this purpose, an opening is provided in the loWer region, 
Wherein this opening is connected to a line, through Which 
the large-volume receptacle can be ?lled. In this case, it is 
disadvantageous that neither a metered emptying of the 
large-volume receptacle nor a metered ?lling thereof can be 
achieved With this device because it does not contain a 
controllable shutter for controlling the emptying or ?lling 
process. 

DE-OS 199 45 195 discloses an emptying device for large 
bags that comprises tWo essentially ?at, preferably identical 
side elements that respectively form a front and a rear 
bottom region and at least one top region, Wherein said side 
elements contain a vertically operating lifting device With 
connecting Zones for lateral connecting elements, and 
Wherein the side elements have a height that is greater than 
the height of a large-volume receptacle to be suspended. A 
lifting crosshead can be separably arranged betWeen the 
lifting devices, Wherein said crosshead contains holding 
means for the suspension straps, as Well as at least one 
transverse connecting means for a transverse brace. In this 
case, it is disadvantageous that a metered emptying of the 
large-volume receptacles cannot be realiZed With this device 
because this device also does not contain a controllable 
shutter for alloWing a clean and controlled gradual emptying 
of the large-volume receptacle. Another disadvantage can be 
seen in the fact that the transport and storage of this device 
are associated With very high expenditures. 
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DISCLOSURE OF THE INVENTION 

The invention is based on the objective of developing a 
device of the initially described type for large-volume recep 
tacles Which makes it possible to realize a controllable 
emptying and ?lling of the receptacles and can be trans 
ported and stored in a comparatively simple fashion, 
Wherein said device is inexpensive and can be used for all 
commercial large-volume receptacles, in particular Big 
Bags. 

This objective is attained With a device for large-volume 
receptacles Which serves for accommodating, transporting, 
storing and emptying in a controlled fashion pourable prod 
ucts situated in ?exible large-volume receptacles, e.g. Big 
Bags, FIBC (Flexible Intermediate Container), characterized 
in that the device for large-volume receptacles contains an 
auxiliary transport means for accommodating a large-vol 
ume receptacle, that the transport means has uprights Which 
are realiZed in the form of holloW members for accomodat 
ing lifting mechanisms Which are arranged in the upper ends 
of the uprights, that one respective stacking leg is arranged 
on the loWer ends of the uprights and that the device for 
large-volume receptacles contains a shutter mechanism for 
emptying the large-volume receptacle in a metered fashion. 

The invention proposes that the emptying device for 
large-volume receptacles consists of an auxiliary transport 
means that is composed of a frame With four stacking legs 
that are respectively connected to one another With batten 
like transverse braces such that they are approximately 
arranged in a quadriform fashion and rigidly connected to 
four uprights that are realiZed in the form of holloW mem 
bers in order to accommodate an integrated lifting mecha 
nism that promotes the emptying of the large-volume recep 
tacle and ensures the complete emptying thereof. The 
invention also proposes that the auxiliary transport means in 
the form of a frame is provided With a bottom plate that 
contains a central opening for receiving a metering and 
shutter mechanism, Wherein the metering and shutter 
mechanism consists of a base plate that is connected to the 
bottom plate and serves for accommodating the shutter. The 
bottom plate may be realiZed in the form of a solid element 
or a palette. In addition, the bottom plate may be realiZed 
continuously or only sectionally, i.e., in a batten-like fashion 
such that the Weight is reduced by a certain amount and the 
transport of the device for large-volume receptacles is sim 
pli?ed. 

The shutter mechanism is designed in such a Way that the 
inlet connector as Well as the outlet connector of the large 
volume receptacle can be easily inserted into the shutter. The 
shutter is constructed such that at least tWo cables, bands, 
belts or chains are concentrically placed around the outlet 
that also consists of a ?exible material and is usually situated 
centrally on the underside of the large-volume receptacle, 
Wherein said cables, bands, belts or chains continuously 
reduce or enlarge the outlet diameter. On one end, the at least 
tWo cables are symmetrically and oppositely arranged on a 
rotatable ring in a freely movable fashion, Wherein embodi 
ments With a larger number of cables Would alternatively 
also be conceivable. The other end of each cable is realiZed 
in such a Way that a lengthening and shortening can be 
realiZed. This can be achieved directly, for example, by 
utiliZing suitable tension mechanisms such as tension 
springs or pneumatic tension springs or, if correspondingly 
designed pressure mechanisms are provided, indirectly by 
means of pressure, pneumatic pressure springs or the like. 
Instead of the combination consisting of a cable and a 
tension spring Which is illustrated in ?gure, it Would, for 
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4 
example, also be conceivable to utiliZe a rubber band of 
limited expansion. The tension and pressure mechanisms are 
suitably connected to the housing of the shutter. A stopping 
device incorporated into the cable construction prevents the 
tension mechanisms from becoming overstretched and tight 
ens the corresponding cables. 

Instead of cables, it Would also be conceivable to utiliZe 
rods or ?exible rods of carbon ?bers, synthetic ?bers, metal 
?bers or glass ?bers Which are ?xed rotatably, but not 
displaceably on the rotatable ring With one end. In this case, 
the ring is provided With openings, through Which the ends 
of the rods ?xed at this location can be pushed, such that the 
rods are supported in a displaceable fashion. A spring can be 
pushed onto the end of the rods, Wherein said spring is 
connected to a stopper ?xed on the outer end of the rods such 
that the rods can be bent and placed around the outlet 
connector. The outlet cross section can be reduced When the 
outlet connector is closed and enlarged again When the outlet 
connector is opened by bending the rods accordingly. The 
invention proposes that several pins are arranged on the 
outer edge of the base plate of the shutter mechanism, 
Wherein the upper region of said pins is provided With a 
circular, cylindrical or square opening, through Which the 
free end of the rods can be pushed such that they are 
displaceably supported in the pins. In this case, the end 
protrudes over the pin such that a spring can be pushed onto 
the end Which is connected to a stopper that is arranged on 
the other end of the rods and limits the mobility thereof. The 
rods may also consist of ?exible rods With a Wire core and 
a plastic casing. 
The rotatable ring is realiZed in such a Way that it can be 

indirectly or directly driven With the aid of a suitable drive. 
An indirect drive may, for example, be realiZed by providing 
the ring With a correspondingly toothing that meshes With 
the drive toothing of another toothed Wheel. Alternatively, 
the drive may, for example, also be realiZed With the aid of 
a cable, a band or chain blocks. If the drive is realiZed With 
chain blocks, chain or belt gears are utiliZed in Which the 
poWer transmission betWeen the chain Wheel and the chain 
takes place in the form of a positive engagement, a positive 
engagement With superimposed frictional engagement or a 
frictional engagement exclusively. In this case, the trans 
mission ratio depends on the diameter and the gear ratio of 
the chain Wheels. The chain may be realiZed in the form of 
a driving chain, a bush chain, a roller chain, a ladder chain, 
a non-positive roller chain, a round steel chain, a sprocket 
chain, a load chain or a transport chain. As an alternative to 
chains, it Would also be conceivable to utiliZe belt gears With 
a pulley and an endless belt. The belt gear is suitable for loW 
and average torques and speeds, serves for compensating 
large axial distances Within broad tolerances, as Well as for 
protecting the device from an overload due to sliding, and 
ensures an extremely calm and quiet operation. A chain gear, 
in contrast, is suitable for the transmission of average 
torques and serves for compensating average axial distances 
Within broad tolerances, Wherein a chain gear also represents 
an inexpensive, Well accessible and robust system. The belt 
may either consist of a single-layer fabric belt, a multi-layer 
fabric belt, a polyester cord belt or a band-type belt With 
broad tension bands. In this case, the belt is composed of an 
upper layer or cover layer, a central layer, the tension layer 
and a bottom layer or contact layer. The tension layer may 
comprise one or more layers, Wherein it is common practice 
to provide tWo, three or more layers that may also have 
different structures. These layers usually consist of polya 
mide, polyamide in combination With cotton, polyester or a 
combination of cotton, polyamide and polyester. The layers 
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usually have a rod-shaped structure, wherein a honeycomb 
or segmented structure Would also be conceivable. The 
contact layers usually consist of an elastomer, polyurethane, 
balata or chrome leather. It Would also be possible to utiliZe 
synchronous belts or toothed belts, the belt bodies of Which 
consist of neoprene or polyurethane With embedded tension 
rods of high-strength glass ?bers or steel, Kevlar or poly 
ester cords that are helically Wound in most endless belts 
manufactured in a standard lengths. The belts may contain a 
single or double toothing, Wherein the teeth may have a 
square, rectangular, semicircular, trapezoidal, triangular or 
polygonal shape. It Would also be conceivable to utiliZe a 
hydraulic drive instead of a toothed Wheel gear. 

The optional drives described above are moved by means 
of a sel?ocking or non-sel?ocking Worm gear. The Worm 
gear is driven manually, electrically, pneumatically or 
hydraulically. In a direct drive, a toothing arranged on the 
outside diameter of the rotatable ring makes it possible to 
realiZe a direct drive via a sel?ocking Worm gear that 
directly engages into the toothing of the rotatable ring, is 
coupled With manual, electric, pneumatic or hydraulic drives 
and may comprise an overload safety for the forces trans 
mitted from the drives. 

Alternatively, the shutter drive may also be realiZed With 
the aid of a revolving chain that is connected to a motor or 
the like. For this purpose, a large number of rotatable pins 
are arranged on the outer region of the base plate, Wherein 
said pins also serve for de?ecting the chain and are con 
nected to the rotatable ring via cables, chains, belts, bands, 
rods, Wires or the like in order to actuate said ring. 

The invention also proposes that a lifting mechanism is 
arranged in the upper region of each upright or of each post 
or of each post of the tubular frame, Wherein said lifting 
mechanism is either integrated into each upright or post or 
?xed thereon. In the latter instance, the lifting mechanism is 
either directly ?xed on the outer side of the uprights or posts 
or indirectly by means of an additional short pipe that is 
arranged on the outer side of each upright and serves for 
accommodating the lifting mechanism. The lifting mecha 
nism is usually realiZed in the form of a pneumatic pressure 
spring, but may also consist of a hydraulic piston, a spring, 
a cable pull or a chain block that may be actuated electri 
cally, pneumatically, hydraulically or manually. The large 
volume receptacle is suspended betWeen the uprights or 
posts and suitably connected to the lifting mechanism by 
means of a self-tightening carrying strap holder. When using 
?exible receptacles that are usually equipped With carrying 
straps, this is realiZed by suspending the respective straps on 
the corresponding lifting mechanisms. The lifting mecha 
nisms are in the retracted state When the receptacle is ?lled 
and until the ?lling level or residual Weight of the bulk 
material in the large-volume receptacle required for trigger 
ing the lifting mechanism is reached. Once the bulk material 
situated in the large-volume receptacle has been emptied to 
the required degree, the decrease in the Weight of the 
large-volume receptacle causes the lifting mechanisms to be 
triggered such that they raise the large-volume receptacle. In 
this case, the lift is automatically adjusted proportionally to 
the removed quantity of bulk material, Wherein the bottom 
of the large-volume receptacle assumes the shape of a 
conical funnel When the lifting mechanisms are completely 
extended. This makes it possible to ensure that free-?oWing 
bulk material can be removed from the large-volume recep 
tacle in its entirety. 

The invention also proposes that a self-tightening carrying 
strap holder is provided for suspending a ?lled bag in the 
lifting device. These holders make it possible to directly 
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6 
suspend the respective straps of a ?lled large-volume recep 
tacle in the lifting device. The carrying straps of the large 
volume receptacles can be suspended in the self-tightening 
carrying strap holders by respectively ?xing a holder on the 
loWer end of the carrying strap, i.e., in the vicinity of the 
large-volume receptacle, When a loaded large-volume recep 
tacle is conventionally suspended on its carrying straps. In 
this case, the respective carrying straps can be connected to 
a transport or lifting means and utiliZed for the load sus 
pension. The upper segment or loop remains freely movable 
and is used for producing the connection With the lifting 
mechanism of the palette. The respective carrying straps of 
the large-volume receptacles are suspended in the corre 
sponding holders by pivoting upWard the rotatable bolt that 
can also be displaced doWnWard and upWard, i.e., the bolt is 
pivoted out of the holding region of the holder. The carrying 
strap that is folded into a loop is pushed through the opening 
of the holder, and the bolt is pivoted into the holder and 
pushed against the limit stop. The bolt tightly adjoins the 
loWer limit stop of the holder When pulling on the thusly 
formed loop and consequently pulls on the end of the 
carrying strap Which is connected to the large-volume recep 
tacle such that the carrying strap is tightened. The upper end 
of the carrying strap holder is suitably connected to the 
lifting means, e.g., a cruciform load carrying element. The 
carrying strap is held in the carrying strap holder in a 
self-secured fashion under the in?uence of the forces acting 
in opposite directions, i.e., the Weight of the large-volume 
receptacle Which represents a doWnWardly acting force and 
the force of the lifting means Which represents an upWardly 
acting force. The free end of the carrying strap can noW be 
engaged With the lifting device and the ?lled large-volume 
receptacle can be loWered into the device. The bolt is 
laterally pulled out in order to disengage the connection 
betWeen the large-volume receptacle and the lifting device 
Which is under tension due to the carrying strap. The tension 
of the carrying strap is then completely alleviated and the 
carrying strap holder is released. 

In this respect, the carrying strap arrangement of the 
?exible large-volume receptacle used may also be realiZed 
or modi?ed such that, When utiliZing a ?lled receptacle that 
is normally suspended on its carrying straps, one additional 
carrying strap is respectively provided on each corner of the 
?exible large-volume receptacle. If only one strap is pro 
vided in each comer, this strap is divided into tWo strap 
segments by centrally knotting the strap such that the upper 
strap segment is freely movable and can be used for pro 
ducing the connection With the lifting mechanism of the 
palette. 

Instead of a bolt, the carrying strap holder may also 
contain a plate in the form of a clamping element, a clamp 
or the like. 

It Would also be conceivable that the auxiliary transport 
means consists of a box, the bottom of Which is realiZed in 
the form of a palette With a centrally arranged opening for 
accommodating the shutter mechanism. In this case, the 
Walls of the box may either be realiZed solidly or sectionally. 
Posts that serve for connecting the Walls and for reinforcing 
the box are arranged in the comers of the box. These posts 
are realiZed in the form of solid or holloW members such that 
a lifting device can be respectively arranged in their upper 
ends, Wherein the upper region of solid posts contains 
cavities for receiving the lifting device. The corners can be 
additionally reinforced With plate-like backing fabrics that 
are diagonally arranged in front of the posts on the inner side 
of the box. The Walls may consist of Wood, recycled boards, 
plastic, metal, carbon ?bers or glass ?bers. Alternatively, the 
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Walls may also consist of several Wood layers and recycled 
board layers that are respectively glued to one another, 
Wherein this type of plate may contain a core that either 
consists of Wood or a plastic and is surrounded by cover 
layers of metal. The Walls may also contain a polyurethane 
core that this provided With an outer layer reinforced With 
carbon ?bers or glass ?bers. The Walls may be selectively 
realized in the form of solid elements or holloW elements, 
Wherein the Walls have a batten-shaped or rod-shaped design 
if they are realized sectionally. The battens or rods may 
either be arranged transversely, perpendicularly or diago 
nally. Alternatively, the Walls may be realized in a rod 
shaped, blade-like or even screen-like fashion. Screen-like 
Walls may also be provided With a pattern formed by 
alternately arranging openings and Wall sections. In this 
case, the Wall sections may have many different shapes such 
that numerous different patterns can be realized. For 
example, half moon-shaped patterns, screen-like patterns, 
column-like patterns, rod-like patterns, snoW?ake-like pat 
terns, bell-like patterns and other types of patterns can be 
realized. 

The bottom plate may either be realized solidly or sec 
tionally, Wherein the bottom plate may have a batten-shaped, 
grate-shaped, screen-shaped, blade-shaped, Web-shaped or 
honeycomb-shaped design. Alternatively, the bottom plate 
may also have an X structure, a double-X structure, a Y 
structure or a double-Y structure. 

Alternatively, the auxiliary transport means may also 
consist of a bottom plate that is realized in the form of a 
stacking palette or a Europalette, in the comers of Which 
respective openings for receiving uprights or posts are 
arranged. These uprights or posts are provided With stilts or 
stacking legs on their loWer ends, Wherein the stilts or 
stacking legs may also be realized such that the can be 
directly ?xed on the bottom plate, e.g., by means of screWs 
or the like. 

The auxiliary transport means may also be realized in the 
form of a holding frame With integrated or attached holding 
mechanisms in order to promote the emptying process and 
to ensure a complete emptying of the respective receptacle 
by shaping the bottom of the large-volume receptacle in a 
conical fashion, Wherein the lifting mechanisms are only 
triggered once the free-?owing bulk material situated in the 
receptacle has been emptied to a certain degree. In this case, 
the holding frame may consist of suitable frames, tubular 
frames or posts that are arranged on the bottom plate realized 
in the form of a palette. A lifting mechanism is attached to 
or integrated into the upper region of each upright or of each 
post or of each post of the tubular frame. The ?exible 
receptacle is suspended betWeen the posts and suitably 
connected to each lifting mechanism. The design of the posts 
also makes it possible to stack several palettes on top of one 
another if the Big Bags are ?lled or partially ?lled. In 
addition, the pallets themselves can also be stacked by 
pulling out, folding or pivoting the posts or the frame, 
respectively. 

Another advantage of this device for large-volume recep 
tacles is that a signi?cant reduction in the required handling 
and system expenditures is achieved. In addition, the time 
required for handling the large-volume receptacles is sig 
ni?cantly reduced. The invention also makes it possible to 
transport the emptying device into and out of a ?lling station 
for large-volume receptacles of all types in a partially 
automated or fully automated fashion With the aid of auto 
matic palette conveyor systems. Consequently, large-vol 
ume receptacles of any type can be emptied or ?lled With 
this emptying device. The invention alloWs the automatic 
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8 
docking of a ?lling connector of a ?lling device, as Well as 
the storage of ?lled and partially emptied large-volume 
receptacles, in particular Big Bags, in high bay racking 
systems. A signi?cantly loWered empty volume is achieved 
in instances in Which the device is intermediately stored or 
handled Without containing a receptacle. The utilization and 
the design of the carrying straps and the self-tightening 
holders makes it possible to utilize the device With already 
?lled large-volume receptacles. 
The device according to the invention can be utilized as 

a system for transporting, storing, ?lling, partially emptying 
and completely emptying large-volume receptacles. The 
device signi?cantly simpli?es the system expenditures and 
the expenditure of labor due to the fact that the large-volume 
receptacle, in particular a Big Bag, remains in the device 
over its entire life cycle and can be handled by means of 
conventional transport and handling devices that are already 
provided anyhoW in numerous facilities, e.g., a forklift. The 
device can also be utilized for automating the loading and 
unloading systems for large-volume receptacles. The device 
according to the invention provides a cost-ef?cient altema 
tive to conventional handling devices available on the mar 
ket. The metering and shutter mechanism integrated into the 
device makes it possible to empty the contents of the 
receptacle in a controlled fashion. The shutter mechanism 
had to be especially developed for the utilization in a palette 
so as to ensure that the palette can still be handled With 
conventional transport devices. The metering and shutter 
mechanism is characterized by its simple design, a loW 
structural height and minimized outside dimensions. The 
metering and shutter mechanism does not impair the cus 
tomary utilization options of a palette in any Way. The 
metering and shutter mechanism is actuated manually With 
the aid of a hand crank, a hand Wheel or via electric, 
electromagnetic, hydraulic or pneumatic drives. In case of a 
stationary unloading station, the drive shaft of the shutter is 
realized in such a Way that an electric, electromagnetic, 
hydraulic or pneumatic drive can be automatically docked 
thereto, Wherein the emptying process may be controlled 
manually or automatically. 
The product situated in the receptacle can be emptied in 

a controlled fashion With the aid of the integrated metering 
mechanism after the device is placed onto a simple platform 
at any suitable location. The incorporation into bulk material 
conveyor systems is ensured due to the utilization of con 
ventional docking stations for the outlet connectors of the 
large-volume receptacles Which protrude through the device. 
The invention alloWs the utilization of large-volume recep 
tacles by users Who Were thus far unable to do so due to the 
high investment costs for the required systems or the space 
requirement. In other Words, the invention broadens the 
potential for the utilization of large-volume receptacles. The 
storage and intermediate storage of ?lled and, in particular, 
partially emptied large-volume receptacles in storage sys 
tems such as, for example, high bay racking systems is noW 
possible since the textile receptacle material cannot collapse 
or hang over the device. This is achieved due to the fact that 
the large-volume receptacle is alWays suspended betWeen 
the uprights in a stretched state. The space requirement for 
storing and transporting units currently not being used is 
signi?cantly reduced because removable rigid or collapsible 
uprights are provided and the device is designed for being 
stacked. It can be assumed that a large-volume receptacle 
placed into an unloading station remains therein until it is 
completely emptied, and that facilities, in Which several 
products delivered in ?exible receptacles are processed, 
contain a corresponding number of unloading stations. The 
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device merely requires a simple platform, onto Which it is 
placed. The simpli?ed design of the unloading station sig 
ni?cantly increases its ?exibility, namely because the partial 
emptying of a large-volume receptacles can be achieved 
much faster and With a signi?cantly reduced handling 
expenditure. After undocking the outlet connector, a trans 
port device, e.g., a forklift, suf?ces for removing the device 
from the platform and for placing a neW device thereon. 

Conventional automated palette transport and handling 
systems can be utiliZed since the large-volume receptacle 
stands on the bottom plate realiZed in the form of a palette 
and is suspended in the device on its carrying straps. These 
processes can be partially automated or fully automated by 
transporting the device into loading and unloading stations 
in an automated fashion and by automatically docking the 
?lling connector of the ?lling station. Time-consuming 
manual activities Which Were required thus far for the 
conventional handling of large-volume receptacles are also 
eliminated such that much time is saved. Until noW, a 
large-volume receptacle Was either transported to the 
unloading station on a palette that had to be placed under 
neath the large-volume receptacle in a separate step or on a 
cruciform load carrying element that, for example, Was 
arranged on a forklift and on Which the large-volume recep 
tacle had to be manually suspended With typically four 
carrying straps. Subsequently, the large-volume receptacle 
had to be manually suspended on the lifting device of the 
unloading station. The lifting device usually Was also manu 
ally actuated in a time-consuming fashion. The device 
according to the invention, in contrast, merely requires the 
utiliZation of, for example, a forklift in order to transport the 
device from its storage area to the unloading station. The 
loading of ?lled large-volume receptacles and their 
exchange for use in the same device can be carried out much 
easier and faster. The exchange of ?lled large-volume recep 
tacles is simpli?ed due to the design of the carrying straps 
and, in particular, the self-tightening holders. The problems 
in placing partially ?lled or ?lled large-volume receptacles 
into the device can be seen in that the same carrying strap is 
also used for the suspension in the lifting device. Assuming 
the large-volume receptacle is suspended on the hooks of a 
cruciform load carrying element, the receptacle of the lifting 
mechanism can only be placed into the same carrying strap 
underneath the hook of the load carrying element. When 
loWering the large-volume of receptacle into the device, the 
lifting mechanisms are subjected to pressure such that the 
hook of the load carrying element is clamped in the carrying 
strap by the receptacle for the lifting mechanism When the 
large-volume receptacle is placed into the device. The hook 
of the load carrying element can only be removed With great 
dif?culties. If the large-volume receptacle is realiZed With 2 
carrying straps in each comer or each carrying strap is 
centrally knotted into tWo segments or the self-tightening 
carrying strap holders are utiliZed, one strap or one strap 
segment alWays remains freely movable because it is not 
subjected to a load. 
The bottom plate realiZed in the form of a palette may be 

modi?ed in such a Way that it contains suitable receptacles 
for conventional transport and handling devices on all sides, 
e.g., for forklifts, automatic palette stacking and destacking 
systems, stacker lift trucks, etc. This means that the handling 
of the palette is not limited in any Way. 

In a second embodiment of the device for large-volume 
receptacles, the device is realiZed in the form of a collapsible 
stacking palette. In this case, the auxiliary transport means 
consists of a frame that can be collapsed by pivoting the 
uprights inWard such that a loW stacking height is achieved. 
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10 
In this case, the loWer ends of the uprights are provided With 
bolt-type locks for adjusting and ?xing the uprights on the 
bottom plate or bottom frame such that their position cannot 
be changed. The device consists of a collapsible stacking 
palette, in Which large-volume receptacles of all types can be 
suspended, Wherein this palette is suitable for dumping 
large-volume receptacles through an opening by means of 
rotary forklifts, in Which the prongs of the forklift are 
rotatable. Due to this construction, the device has a reduced 
height in the collapsed state, as Well as in the operative state, 
in Which a large-volume receptacle is suspended in the 
device. In addition, a high load bearing ability for several 
palettes With ?lled large-volume receptacles Which are 
stacked on top of one another is achieved. 
The device for large-volume receptacles in the form of a 

collapsible stacking palette consists of a base that forms the 
bottom and consists of four stacking legs that are realiZed in 
a plate-like fashion on their underside. In this case, tWo 
stacking legs are respectively connected to one another With 
crossheads that are connected to tWo box-like, batten-like or 
tubular crossbeams for reinforcement purposes. The cross 
beams usually consist of steel or aluminum, but can alter 
natively be made of Wood as it may also be the case With the 
entire construction. This results in a batten-like base. Side 
Walls that respectively consist of tWo posts that are con 
nected to the stacking legs in an articulated fashion are 
respectively connected to the stacking legs. TWo hinged 
Walls are arranged in an articulated fashion on the cross 
heads of the base such that they can be pivoted inWard and 
lie underneath or above the connecting beams. In this case, 
the hinged Walls do not lie on top of one another such that 
they do not unnecessarily increase the height of the device, 
Wherein the pivoting radius of the hinged Walls does not 
exceed half the palette Width. The hinged Walls consist of 
tWo essentially rectangular Walls that are either realiZed 
continuously over the entire hinged Wall or only sectionally. 
On their upper ends, the hinged Walls are rigidly connected 
to an additional box-shaped pro?le strip that extends over 
the entire Width of the hinged Wall. The side Walls can be 
pivoted inWard over the hinged Walls, Wherein the posts of 
the side Walls are pivoted inWard into the same plane as the 
hinged Walls such that they lie above the connecting beam. 
The respective hinged Walls are also provided With at least 
one connecting element for producing a connection betWeen 
the hinged Walls, Wherein said connecting elements take up 
the forces occurring during the tilting process and transmit 
said forces in all three directions such that the palette is 
prevented from collapsing or unfolding. The connecting 
element may be realiZed in the form of a bolt, a plug-type 
connector, a magnet, a quarter-tum fastener, a bayonet 
connector or a lock With a latch. Alternatively, the connec 
tion can be produced the means of clamps or screWs. The 
hinged Walls additionally contain mounting arms that are 
offset in such a Way that the posts of the side Walls directly 
lie on the connecting beam, Wherein the mounting arm is 
offset underneath the posts of the side Walls such that the 
stacking height of the collapsed palette is smaller than or 
equal to the sum of the thickness of the connecting beam and 
the thickness of the side Wall posts. The crossheads of the 
base Which extend betWeen the posts of the side Walls are 
respectively provided With elevations on their ends in order 
to prevent a palette lying on top thereof from sliding. This 
alloWs a safe and reliable stacking of the device for large 
volume receptacles. The respective posts of the side Walls 
are provided With suspension/ stacking heads on their upper 
ends, Wherein said heads can be inserted into the recess of 
the plate-like stacking legs and additionally serve for sus 
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pending the straps of large-volume receptacles. These heads 
contain an essentially trapezoidal cutout that also may have 
a circular, rectangular, square, hexagonal, octagonal or 
polygonal shape. Alternatively, the suspension/ stacking 
heads contain one or more hooks that is/are arranged such 
that the straps of the large bag are not pinched or sheared off 
by the stacking legs of a second palette placed on top 
thereof. This is achieved due to the fact that the cutout is 
arranged at a su?icient distance from the outer edge of the 
stacking head. This device is suitable for suspending large 
volume receptacles With at least four or more carrying straps 
such that the large-volume receptacles suspended thereon 
can be dumped toWard at least tWo sides While being ?xed 
such that they cannot fall out. This is achieved due to the fact 
that the large-volume receptacle is ?xed on the suspension/ 
stacking hands With its straps during the tilting process and 
at least tWo cutouts or hooks for ?xing the loWer straps of the 
large-volume receptacle are situated on the base such that 
the large-volume receptacle also remains ?xed under the 
in?uence of the load if it is turned in excess of 180°. The 
beams for connecting the crossheads of the frame to one 
another may be realiZed in the form of holloW members such 
that the prongs of the forklift can be easily inserted therein. 
In this case, the beams are realiZed in a rectangular, round, 
polygonal, octagonal or polygonal fashion. The pro?le strips 
can also be realiZed in the form of cruciform strips such that 
the prongs of the forklift can be inserted therein from all 
sides. Alternatively, pipes or box-shaped strips, into Which 
the prongs of a forklift can be inserted, may be arranged on 
the undersides of the beams. In this case, the beams are 
realiZed in the form of solid members. The holding frame or 
the tubular frame is realized in such a Way that joints or 
hinges arranged at corresponding locations make it possible 
to collapse the frame, namely such that the siZe of the 
collapsed frame does not exceed the edge length of the 
palette. The holding frame is also realiZed in such a Way that 
an empty Big Bag Which is still suspended in the frame can 
be accommodated betWeen the collapsed frame. 

Each post is realiZed in such a Way that empty palettes can 
be stacked on top of one another While the holding frame is 
collapsed. In addition, several palettes With ?lled or partially 
?lled Big Bags can be stacked on top of one another. 

In a third embodiment of the device for large-volume 
receptacles, at least four articulated arms are provided, 
Wherein the loWer ends of said arms are connected in an 
articulated fashion to the base plate of the shutter mecha 
nism arranged on the bottom plate. On their outer or upper 
ends, the arms respectively contain a device for connecting 
the articulated arms to the four loWer straps of the large 
volume receptacle such that the four articulated arms pro 
mote the formation of a funnel Which occurs during the 
emptying of the large-volume receptacle under the assis 
tance of the lifting device. During the emptying of the 
large-volume receptacle, these arms are pivoted upWard 
such that the bottom of the large-volume receptacle can be 
supported thereon. The articulated arms are interconnected 
by a central joint that contains a central gear as the driving 
mechanism, Wherein the central gear may consist of a 
toothed Wheel gear, a chain gear, a rod assembly, a belt gear 
or a hydraulic gear. Alternatively, it Would also be possible 
to provide the outer ends of the articulated arms With rollers. 
In this case, the uprights are realiZed in the form of rails, and 
the opening of the rails is directed inWard such that the 
rollers arranged on the upper ends of the articulated arms are 
able to engage into the rails and the arms can be pivoted 
upWard While the rollers are engaged in the rails. The rails 
may be selectively realiZed in the shape of a U, V, C or H. 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

12 
The arms may also be designed telescopically, Wherein the 
arms consist of several individual segments that can be 
pushed into one another in order to adjust the length of the 
arms. The individual segments can be ?xed in position With 
a certain number of round, square or polygonal openings, 
into Which holding and ?xing means in the form of pins or 
clamps are inserted. 

Instead of providing the above-mentioned articulated 
arms, it Would also be possible to realiZe the bottom plate 
itself in an articulated fashion. In this case, the bottom plate 
is provided With a central continuous joint or hinge such that 
the bottom plate is divided into at least tWo segments that 
can be pivoted upWard on the outer sides. One or more 
rollers may be arranged on the outer corners such that they 
are able to engage into uprights realiZed in the form of rails. 
This arrangement may also consist of an attachment that can 
be placed onto the bottom plate realiZed in the form of a 
palette, Wherein the attachment consists of segments and can 
be connected to said palette. 

The bottom plate may also consist of individual segments 
of different shapes Which are connected to one another in an 
articulated fashion such that a bottom plate of arbitrary 
shape can be formed in order to promote the funnel forma 
tion. In this case, the bottom plate can be raised at different 
locations in order to promote the emptying of large-volume 
receptacles. 

In a fourth embodiment, the device for large-volume 
receptacles is provided With a template-like attachment that 
can be separably connected to the bottom plate by means of 
bolts, plug-type connectors, locks or the like and is either 
realiZed in the form of a frame, a plate or a box that is open 
on its upper side. In this case, the plate is provided With Walls 
on all four sides, Wherein said Walls are ?xed in pairs to the 
upper or loWer side of the plate such that the plate is able to 
selectively function as a bottom or as a cover of the 

attachment. The attachment may have different heights, and 
the plate is realiZed in the form of a frame such that it is also 
suitable for accommodating container-like large-volume 
receptacles. In this case, it is possible to exchange this 
frame-like plate for another frame-like plate With a shape 
that is adapted to the shape and siZe of the large-volume 
receptacle and signi?cantly simpli?es the insertion of the 
outlet connector of the large-volume receptacle into the 
shutter system. This makes it possible to utiliZe the emptying 
device for all shapes of large-volume receptacles. The 
attachment may either consist of metal, plastic or Wood and 
contain Walls of varying thickness. Each edge of the plate 
realiZed in the form of a frame usually has an angular shape, 
i.e., the square or rectangular shape. HoWever, the edges 
may also have any other shape. Alternatively, the attachment 
may be realiZed telescopically, Wherein the attachment is 
composed of Wall sections that can be telescopically pulled 
apart and pushed into one another such that their height can 
be adjusted. 

According to a ?fth embodiment, the stacking legs of the 
device for large-volume receptacles are realiZed exchange 
ably, namely such that they can be exchanged for supports 
of arbitrary length Which are arranged on the undersides of 
the uprights in a separable fashion. This makes it possible to 
adjust a suf?cient space from the ground underneath the 
shutter for pushing a WheelbarroW or the like underneath the 
device for large-volume receptacles in order to receive the 
bulk material contained in the large-volume receptacle. 
These extendable legs or stilts are connected to the frame or 
the bottom plate of the device for large-volume receptacles 
by means of a lockable connection such that they can be 
adjusted to any arbitrary height. For example, this makes it 
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possible to push a pedestal underneath the device for large 
volume receptacles and to connect this pedestal to the 
underside of the shutter that, for example, contains a Worm 
for accelerating the emptying of the large-volume recep 
tacle. This also makes it possible to re?ll the bulk material, 
for example, into smaller receptacles. This embodiment 
provides a versatile device for large-volume receptacles 
Which can be used in connection With any devices for 
emptying large-volume receptacles. This embodiment also 
alloWs a modular design of the device for large-volume 
receptacles such that it can either be attached to other 
modules and separably connected thereto or integrated 
therein. This modular structure is realiZed in the form of a 
frame that guides and accommodates the bottom plate of the 
device, Wherein the opening of the bottom plate and the 
outlet opening are aligned With a correspondingly realiZed 
shaft With a conveying device, e.g., a Worm, such that a rapid 
emptying of the receptacle can be achieved. 

According to a sixth embodiment, the shutter of the 
emptying device can be connected to a hose or a pipe, 
through Which an emptied large-volume receptacle can be 
re?lled With bulk material or similar free-?oWing, dustlike, 
poWdery, grained or granular products. These products are 
bloWn or otherWise introduced through a line connected to 
the shutter. This makes it necessary to realiZe a ventilation 
in the upper region. For this purpose, the device for large 
volume receptacles needs to be covered With a cover plate 
that can be connected to the upper ends of the uprights and 
placed onto the lifting devices, Wherein the cover plate 
contains a central opening for realiZing the ventilation, e.g., 
by connecting another hose, the other end of Which can be 
connected to a vacuum pump or the like. A rubber collar, a 
collar of a cellular material or a styrofoam collar is arranged 
in this opening for sealing purposes. 

The cover plate may also contain an opening, in Which a 
shutter mechanism is ?xed Which consists of a metering 
shutter that is arranged in the base plate and onto Which the 
cover plate that may have the shape of a roof, a truncated 
cone or a pyramid is placed. This opening is realiZed such 
that a hose or a pipe can be connected thereto. 

Alternatively, the shutter may also consist of a harness, 
e.g., of chains or belts that serve for ?xing the shutter on the 
suspension/ stacking heads arranged on the upper ends of the 
uprights. 

Alternatively, it Would be possible for a suction hose that 
is connected to a suction device in the form of a ?oating 
suction head or a suction pipe to extend through the centrally 
arranged opening in the cover plate in order to ?ll or empty 
the receptacle, Wherein the product can be removed from the 
container by suction or bloWn into the container from the 
top. In this case, the outlet connector on the bottom of the 
large-volume receptacle is closed by means of the shutter 
such that the emptying or ?lling takes place from the top. 

According to a seventh embodiment, the shutter for 
realiZing a metered emptying of the large-volume receptacle 
consists of a central shutter that is composed of several 
blades that can be moved by a spring drive and, When an 
opening process is triggered, release and subsequently close 
the opening from the center. The shutter consists, in prin 
ciple, of a tubular, ?exible collar of rubber or plastic fabrics 
that centrally opens and closes similar to an iris diaphragm 
When it is turned by 180°. The passage can be released and 
closed Within seconds, namely Without having to push or 
screW a cone, a Wedge or a plate into the opening. The valve 
body and the rotatable part are completely shielded from the 
passing free-?oWing material by the shutter collar. This 
reduces the mechanical stress to a minimum, Wherein jam 
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14 
ming or seiZing is simultaneously prevented and an abso 
lutely tight seal relative to the Workspace is ensured. In 
addition, it is possible to prevent material losses, soiled 
systems and dust emissions. This shutter is suitable for 
large-volume receptacles that are ?lled With viscous medi 
ums from the coarsest to the ?nest product ?oW, Wherein this 
shutter is also suitable for controlling the ventilation during 
the ?lling process. This construction of the shutter makes it 
possible to eliminate the need for another shutter, Wherein 
the shutter is directly attached onto the opening of the 
large-volume receptacle. Depending on the shutter adjust 
ment, the opening can be opened to the required degree such 
that the large-volume receptacle can be emptied While being 
suspended, e.g., the means of a cruciform load carrying 
element. The shutter can be selectively actuated by means of 
a hand crank, an electric motor, hydraulically by means of 
hydraulic oil or pneumatically by means of compressed air. 
In case of an electric actuation, an electric gear motor With 
a special transmission and an overload protection in the form 
of a slip clutch is arranged on the shutter in order to alloW 
a rough and ?ne adjustment of the material ?oW. This 
electric gear motor can be operated by means of a sWitching 
device arranged in a sWitch box on the shutter. In case of a 
pneumatic actuation, laterally ?anged double-action com 
pressed air cylinders are utiliZed, Wherein said compressed 
air cylinders provide a dampening effect and contain a piston 
rod on one side. In this case, the poWer is transmitted, for 
example, With the aid of a plastic-coated steel cable that is 
guided over plastic rollers. 

In addition, the shutter system may be provided With a 
suitable holding arrangement, e.g., chains, cables, bands, 
textile bands or a similar harness that is directly suspended 
underneath the large-volume receptacle and/or can be ?xed 
to its holding/carrying straps. In this case, the ?exible outlet 
connector can be pulled through the shutter system and 
thusly utiliZed Without requiring any other systems. 

Since the components required for the shutter are pro 
vided at least tWice and arranged on top of one another, a 
multiple-action shutter can be realiZed if a suitable drive is 
provided. This multiple-action shutter is characteriZed in 
that the shutter simultaneously engages on the outlet of the 
large-volume receptacle in least two different planes. 

Alternatively, the shutter may also be realiZed in the form 
of a ball valve, in Which case the sealing or shutter member 
consists of a ball With a cylindrical bore. The shutter may 
also be realiZed in the form of a stricture valve that consists 
of an in?atable rubber collar arranged in the opening in the 
base plate of the shutter mechanism. Alternatively, a pipe 
segment With a rubber hose situated therein may be arranged 
in the opening, Wherein the rubber hose can be constricted 
under the in?uence of external pressure and consequently 
closed. The rubber hose can be Widened and opened by 
loWering the external pressure. The shutter may also be 
realiZed in the form of a slide, a rotary slide or a ?ap, 
Wherein the slide selectively consists of a parallel slide gate 
valve, a disk-type slide valve, a tapered slide valve, a 
double-gate parallel slide valve, a double-gate tapered slide 
valve, a round slide valve, an oval slide valve or a ?at slide 
valve that is actuated by subjecting the slide realiZed in the 
form of a plate to pressure. It Would also be conceivable to 
realiZe the shutter in the form of a membrane-type shutoff 
valve or a drop-type valve With a drop-shaped sealing or 
shutter member. 
According to an eighth embodiment, the outlet connector 

of the large-volume receptacle is realiZed in such a Way that 
liquid products can also be ?lled into and removed from the 
large-volume receptacle, Wherein it is also possible to shut 
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off the outlet connectors of receptacles ?lled With liquid 
products by means of the shutter according to the invention. 
For this purpose, a coating consisting of a closed-pore soft 
material, e.g., sponge rubber or the like, is situated on the 
inner side of the outlet connector. Alternatively, the entire 
outlet connector may consist of a closed-pore soft material 
such that the shutter can be compressed by tightening a loop 
around the shutter, namely to such a degree that the soft 
material in the interior of the connector is compressed from 
all sides and its elastic properties prevent any liquids or 
solids from passing through. The inner side of the outlet 
connector may be additionally provided With an acid-resis 
tant and temperature-resistant layer that is arranged on the 
closed-pore soft material. In this case, the outlet connector 
has a multi-layered structure. It is also proposed that the 
shutter contains a collar, around Which the outlet connector 
is placed. In this case, the collar has its largest diameter 
When it is placed around the connector. The elastic coating 
forms a sealing surface for producing a connection With an 
external ?lling connector or emptying connector or cover in 
the axial and coaxial direction. For example, an elastic 
clamping ring for holding and sealing the shutter on the 
large-volume receptacle is used at locations, at Which the 
diameter is reduced. 

Instead of a collar, it Would also be possible to provide an 
annular clamp that is provided With a lever or a clamping 
screW such that the clamp can be tensioned or loosened by 
turning the clamping screW accordingly. 

According to a ninth embodiment of the device for 
large-volume receptacles, the device consists of an auxiliary 
transport means in the form of a frame that is composed of 
four pipe segments. These pipe segments are realized in the 
form of holloW members such that four uprights or posts 
With integrated lifting devices can be screWed or inserted 
into the upper ends of the pipe segments and separably 
connected thereto, Wherein the loWer ends of the four pipe 
segments are respectively connected to stacking legs. The 
four pipe segments are connected to one another by trans 
verse beams such that they form an approximately square 
arrangement. In this case, the pipe segments are additionally 
connected to one another for reinforcement purposes With 
braces that are arranged in a cruciform fashion, Wherein the 
centrally arranged intersecting point is realiZed in the form 
of an opening for accommodating the shutter mechanism 
such that the base plate of the shutter mechanism is centrally 
integrated into the cruciform braces. Alternatively, the 
braces may also be arranged in the shape of a star, a Y or in 
any other shape, Wherein more than tWo braces may also be 
provided. TWo, three or even four trapeZoidal segments are 
arranged on these braces, Wherein said segments are 
arranged in a pivoted fashion and form the bottom plate. 
Alternatively, an arbitrary number of segments may be 
provided. These segments form a tilting device that is 
composed of plates, arms or loWerable bottoms and may also 
comprise cables or chains, Wherein the tilting device is 
connected to the base plate of the shutter mechanism by 
means of joints or to the frame, e.g., by means of rollers. The 
bottom of the large-volume receptacle lies on this tilting 
device, i.e., the bottom of the large-volume receptacle can be 
tilted. The locking device is arranged on the frame outWard 
or, depending on the design, toWard the center by means of 
joints, hooks, de?ection rollers or the like and correspond 
ingly connected to the frame in an articulated fashion, 
Wherein the locking device may also be connected to a 
lifting device that is actuated hydraulically, pneumatically or 
mechanically. This lifting device connects parts of the tilting 
device, e.g., plates and arms, to one another in order to move 
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the plates and arms or the loWerable bottom such that the 
bottom of the large-volume receptacle is tilted. This causes 
a difference in height betWeen the shutter and the outer side 
of the tilting device. This can be achieved by raising the 
outer sides of the bottom of the large-volume receptacle or 
by loWering the center point of the bottom of the large 
volume receptacle, Wherein the out?oW of the product 
situated in the large-volume receptacle is promoted in either 
case. It is also proposed that the straps situated on the bottom 
of the large-volume receptacle can, depending on the respec 
tively chosen design, be placed on the frame or on the outer 
edges of the plates and arms or on the loWerable bottom. 
This design makes it possible to shape the bottom of the 
large-volume receptacle Which contains a shutter into a 
funnel such that the contents of the receptacle can be 
removed in their entirety. In addition, the total height is 
reduced by up to 40 cm, Wherein this embodiment not only 
makes it possible to ?ll and empty the receptacle With bulk 
material, but also With liquids. As the emptying of the 
large-volume receptacle progresses, the lifting device causes 
the bottom of the large-volume receptacle to become tilted 
by means of a spring. The lifting device can also be actuated 
by means of movable cutouts that are arranged on the 
underside of the transverse beams of the frame and into 
Which the prongs of a forklift are inserted. The connection 
With the tilting device can be realiZed hydraulically, pneu 
matically or mechanically With the aid of cables, rods, 
chains or bands. The cutouts are displaced by changing the 
spacing betWeen the prongs of the forklift such that the 
tilting device and the bottom of the large-volume receptacle 
are tilted to the corresponding degree. In an alternative 
embodiment With a loWerable bottom, the centrally installed 
shutter that opens or closes the outlet connector of the 
large-volume receptacle can be opened or closed by means 
of a hydraulic coupling betWeen the cutouts in order to 
adjust the tilting device depending on the change in the 
spacing betWeen the cutouts. For this purpose, the under 
sides of the transverse braces are realiZed in the form of rails, 
in Which the cutouts that are either realiZed over part of the 
surface in the form of hooks or eyelets or over the entire 
surface in the form of box-shaped holloW members With one 
or more rollers on their upper sides are able to slide along 
such that the cutouts can be displaced. 

According to a tenth embodiment of the emptying device, 
the tilting device is replaced With a bottom plate that is 
realiZed in the form of a rocker and contains an integral 
shutter mechanism, Wherein the rocker is actuated via a 
laterally coupled rod. Hinged plates that can be pivoted 
upWard are also arranged on the rocker to both sides of the 
shutter mechanism, Wherein said hinged plates deform the 
bottom of the large-volume receptacle into the shape of a 
Wedge during the emptying process, and Wherein the hinged 
plates are pressed doWn onto the rocker by the ?lled large 
volume receptacle. The ?exing effect of the rocker simul 
taneously affects the bulk material in the receptacle such that 
a ?aWless emptying process is alWays ensured. For example, 
an agglomeration or the formation of a bulk material bridge 
are, among other things, prevented such that the pourability 
of the bulk material is promoted. 
The rocker is connected to a rod and is driven via a cam, 

a hydraulic or pneumatic cylinder and a piston that is 
arranged in the cylinder, Wherein the rocker carries out the 
required rocking motion in order to permanently alter the 
slope of the bulk material. 
The ?lling of the large-volume receptacle can also be 

promoted With the rocker because the ?exing e?fect gener 
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ated by the rocker causes the material already situated in the 
receptacle to be uniformly distributed. 

BRIEF DESCRIPTION OF THE FIGURES 

A feW embodiments of the invention are described in 
greater detail beloW With reference to the ?gures. 

FIG. 1 shoWs an aspect of the device for large-volume 
receptacles With a metering and shutter system; 

FIG. 2 shoWs an aspect of the metering and shutter 
mechanism; 

FIG. 3 shoWs an aspect of the self-tightening carrying 
strap holder; 

FIG. 4 shoWs an aspect of the device for large-volume 
receptacles With articulated arms arranged on the base plate 
of the shutter system; 

FIG. 5 shoWs an aspect of the auxiliary transport means 
of the device for large-volume receptacles Which is realiZed 
in the form of a collapsible stacking palette and illustrated in 
the unfolded state; 

FIG. 6 shoWs the auxiliary transport means of an empty 
ing device Which is realiZed in the form of a collapsible 
stacking palette and illustrated in the collapsed state; 

FIG. 7 shoWs an aspect of the device With a large-volume 
receptacle in the emptying position; 

FIG. 8 shoWs a partial vieW of the upper/loWer strap of the 
auxiliary transport means of the device for large-volume 
receptacles Which is realiZed in the form of a stacking 
palette; 

FIG. 9 shoWs an aspect of the design of an outlet 
connector for large-volume receptacles With liquid contents, 
and 

FIG. 10 shoWs an aspect of a device for large-volume 
receptacles With a tilting device. 

DETAILED DESCRIPTION OF THE PRESENT 
INVENTION 

FIG. 1 shoWs an aspect of the device 100 for large-volume 
receptacles 24 Which consists of an auxiliary transport 
means 101 in the form of a frame that is composed of at least 
four uprights 22. On their loWer ends, these uprights are 
respectively provided With a stacking leg 58, Wherein the 
uprights are connected to one another by means of batten 
like transverse braces 20 a in order to receive a bottom plate 
20 that may also be realiZed in the form of a palette. This 
bottom plate contains a central opening 21 b for accommo 
dating the shutter mechanism 102 consisting of a shutter 21 
that is arranged on or in the base plate 21 a and connected 
to the bottom plate 20 of the auxiliary transport means 101. 
The outlet connector 25 of the large-volume receptacle 24 
that can be suspended in the emptying device 100 is inserted 
into the shutter 21, Wherein the shutter 21 is separably 
connected to the outlet connector 25 of the large-volume 
receptacle 24. The uprights 22 of the auxiliary transport 
means 101 are realiZed in the form of holloW members such 
that a lifting mechanism 23 can be respectively integrated 
into their upper ends. Alternatively, the lifting mechanism 
that consists of not-shoWn gas pressure springs may also be 
attached to the uprights. The respective lifting devices 23 are 
provided With a self-tightening carrying strap holder 103 
that serves for connecting the straps 40 of the large-volume 
receptacle 24 to the lifting mechanisms 23. 
An opening 20 b for receiving a hand crank 26 is laterally 

arranged in one of the transverse braces 20 a in order to 
actuate the shutter 21, through Which the outlet connector 25 
of the large-volume receptacle 24 extends. 
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FIG. 2 shoWs a schematic representation of the shutter 

mechanism 102 consisting of the shutter 21 that is arranged 
in the not-shoWn base plate and constructed in such a Way 
that at least tWo cables 35, bands or chains are placed around 
the outlet connector of the large-volume receptacle Which 
also consists of a ?exible material and usually is centrally 
arranged on the receptacle underside, namely such that they 
are able to continuously reduce or enlarge the diameter of 
the outlet connector. For this purpose, the shutter 21 contains 
tWo cables 35, the ends 27 of Which are symmetrically and 
oppositely arranged on a rotatable ring 28 in a freely 
movable fashion. FIG. 2 shoWs a variation With four cables. 
The opposite end 29 of the cables 35 is realiZed in such a 
Way that the respective cables can be shortened and length 
ened. This may, for example, be realiZed directly by utiliZing 
suitable tension mechanisms, e.g., a tension spring 30 or a 
pneumatic tension spring. HoWever, this may also be real 
iZed indirectly by means of pressure, gas pressure springs or 
the like if correspondingly designed pressure mechanisms 
are provided. Instead of the shoWn combination of a cable 
and a tension spring, it Would, for example, also be possible 
to utiliZe a rubber band of limited expansion or the like. A 
stopping device 31 is incorporated into the cable construc 
tion in order to prevent the tension mechanism from being 
overstretched and to tighten the corresponding cable 35. The 
rotatable ring 28 is realiZed in such a Way that it can be 
driven directly or indirectly via a suitable drive. In case of 
a direct drive, this is realiZed With the suitable toothing 32 
that is arranged on the ring 28 and meshes With the drive 
tooting of another toothed Wheel 33. Instead of utiliZing the 
toothed Wheel, the drive may also be realiZed With the aid of 
a cable, a band, a chain block or a belt. The above-mentioned 
drive options or the toothed Wheel 33 shoWn are respectively 
moved by means of a sel?ocking or non-sel?ocking Worm 
gear 34. The Worm gear 34 is driven manually, electrically, 
hydraulically or pneumatically, Wherein the corresponding 
drive unit in the form of a motor or the like is arranged on 
the shutter 21. In case of a direct drive, the toothing 32 
arranged on the outside diameter of the rotatable ring 28 
alloWs the direct drive via a sel?ocking Worm gear that 
directly engages into the toothing of the rotatable ring and is 
coupled With manual drives, in particular, electric or pneu 
matic drives. In the embodiment according to FIG. 1, a 
manual drive in the form of a hand crank is used. 
The guidance of the respective cables 35 is realiZed in 

such a Way they do not move in one plane and consequently 
do not impair one another When the shutter 21 is closed. This 
is realiZed by arranging the respective mounting points of 
the cable ends 27 and 29 of each cable 35 at a different 
height. The roller 36 is used for guiding, aligning and 
unWinding the cables 35. Another not-shoWn stationary or 
?oating ring provided betWeen the rotatable ring and the 
housing closes the mechanism situated in the housing 
toWard the outside and contains bores, through Which the 
respectively provided number of cables are guided. Alter 
natively, the cables 35 may also be guided through corre 
spondingly arranged channels, hoses or pipes of rubber, 
plastic or metal. 
The function of the shutter 21 can be ascertained by 

observing the continuous and double broken line of the 
cables 35 in FIG. 2. The opening formed by the arrangement 
of the cables is continuously reduced in siZe due to a 
clockWise rotation by the corresponding angle, Wherein a 
rotation by an angle of 700 is shoWn in the ?gure. This 
causes the outlet connector of a large-volume receptacle 
Which consists of a textile material to be successively 
constricted until the cables are tightly placed around the 
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connector and the outlet opening is completely shut. Since 
a sel?ocking Worm gear 34 is provided, a separate locking 
mechanism for all opening diameters is not required. This 
means that it is also possible to utiliZe the shutter Without the 
auxiliary transport means of the emptying device, i.e., to 
utiliZe the shutter separately for emptying bags or a similar 
large-volume receptacles, Wherein the shutter is placed onto 
the open end and the open end is pulled through the shutter 
and locked therein. For this purpose, the shutter is provided 
With a corresponding suspension harness. The emptying 
then takes place by turning the large-volume receptacle or 
the bag overhead such that a metered emptying of the 
large-volume receptacle, e. g., a burlap sack, can be achieved 
With the aid of the shutter. 

FIG. 3 shoWs one variation of the carrying strap recep 
tacle 103 that, When loading a ?lled large-volume receptacle 
into the device for large-volume receptacles, makes it pos 
sible to accommodate the respective carrying straps of the 
large-volume receptacle, namely a direct accommodation of 
the respective straps in order to suspend a ?lled large 
volume receptacle in the not-shoWn device for large-volume 
receptacles. The carrying straps of the large-volume recep 
tacle 40 are placed into the self-tightening carrying strap 
holder 104 after the rotatable bolt 38 that can also be freely 
moved upWard and doWnWard has been pivoted upWard, i.e., 
out of the holding region of the holder. The carrying strap 40 
that is folded into a loop is pushed through the opening of 
the holder, and the bolt 38 is subsequently pivoted inWard 
and then pushed into the limit stop 39. The bolt 38 tightly 
adjoins the loWer limit stop 39 of the holder When pulling on 
the thusly formed loop. This causes the end of the carrying 
strap Which is connected to the large-volume receptacle to be 
tightened. The upper end of the self-tightening carrying strap 
holder 104 is suitably ?xed on a lifting tool, e. g., a cruciform 
load carrying element for transporting the large-volume 
receptacle into the emptying device. The carrying strap 40 is 
automatically secured in the self-tightening carrying strap 
holder 104 due to the forces acting in both directions, i.e., 
the Weight of the large-volume receptacle Which represents 
a doWnWardly acting force and the force of the lifting tool 
37 Which represents an upWardly acting force. The free end 
of the carrying strap 40 can be hooked into or onto the 
carrying strap receptacle 103, and the ?lled large-volume 
receptacle can be loWered into the emptying device. The bolt 
38 is laterally pulled out in order to disengage the tensioned 
connection betWeen the carrying strap 40 of the large 
volume receptacle and the lifting device. The tensioned 
carrying strap 40 is then abruptly alleviated from the load, 
and the self-tightening carrying strap holder 104 is released. 

FIG. 4 shoWs another embodiment of the device for 
large-volume receptacles 100 Which consists of auxiliary 
transport means 101 in the form of a frame that is composed 
of four uprights 22, the loWer ends of Which are respectively 
provided With stacking legs 58. These uprights are con 
nected to one another by means of box-shaped transverse 
braces 20 a. This frame serves for receiving a bottom plate 
20 With a central opening 21 b for accommodating the 
shutter mechanism 102 consisting of a base plate 21 a and 
the shutter 21. Lifting mechanisms 23 are respectively 
arranged on the upper end of each upright 22. The lifting 
mechanisms consist of non-tensioned pneumatic pressure 
springs and also comprise carrying strap receptacles 103 for 
accommodating the straps 40 of a ?lled large-volume recep 
tacle, namely With the aid of the self-tightening carrying 
strap holder shoWn in FIG. 3. 

In this embodiment, four arms are additionally provided 
in the loWer region, Wherein only the arms 42, 42 a and 42 
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b are shoWn in FIG. 4. The loWer ends of these arms are 
respectively connected in an articulated fashion to the base 
plate 21 a of the shutter mechanism 102 by means of a joint 
or hinge 41, 41 a, 41 b. The upper ends of the arms are 
provided With suspensions 43, 43 a, 43 b that may also 
contain a carrying strap receptacle for suspending the straps 
of the large-volume receptacle. This means that the upper 
ends of the arms 42, 42 a, 42 b can be connected to the loWer 
straps of the large-volume receptacle 24 such that said arms 
are able to promote the deformation of the bottom into a 
funnel When the large-volume receptacle 24 is emptied by 
pivoting the arms upWard during the emptying process. 
Alternatively, the arms 42, 42 a and 42 b may also be 
realiZed in the form of telescopic arms that consist of tWo or 
more partial arms that can be telescopically pushed into one 
another in order to adjust the length of the arms. 
The arms may have a rectangular, square, hexagonal, 

pentagonal, triangular, circular, cylindrical, elliptical or 
another polygonal cross section and be made of plastic, 
metal or even Wood. Consequently, it is possible to simul 
taneously suspend and ?x the large-volume receptacle at 
eight different points. 

FIG. 5 shoWs a device for large-volume receptacles 100 
Which consists of an auxiliary transport means in the form of 
a collapsible stacking palette. The auxiliary transport means 
realiZed in the form of a collapsible stacking palette consists 
of a frame 63 that is composed of tWo crossheads 55, 55 a 
that are arranged parallel to one another and may be realiZed 
in a strip-shaped or boxed-shaped fashion, Wherein said 
crossheads are rigidly connected to at least tWo or more 
crossbeams 62 realiZed in the form of holloW members. 
Although these crossbeams usually have a box-shaped pro 
?le, they may also have a circular, elliptical or differently 
shaped pro?le, into Which the prongs of the forklift can be 
inserted. One respective stacking leg 58 is ?xed on the four 
outer ends of the crossheads 55, 55 a, Wherein the loWer end 
of said stacking legs is realiZed in a plate-shipped fashion 
With the openings pointing doWnWard. TWo hinged Walls 44, 
45 that can be pivoted inWard such that they lie above the 
connecting beams 50, 50 a of the inner side Wall 46 and the 
outer side Wall 47 are arranged on the crossheads 55, 55 a, 
Wherein said hinged Walls do not lie on top of one another 
so as to not unnecessarily increase the structural height, and 
Wherein the pivoting radius does not exceed half the palette 
Width. The ?rst and the second hinged Wall 44, 45 may be 
selectively realiZed solidly or sectionally, Wherein the 
hinged Walls of a sectional variation may have a square, 
rectangular or any other shape, and Wherein the upper ends 
of the hinged Walls are respectively connected to one 
additional beam 44 a, 49 a that serves for respectively ?xing 
the hinged Walls 44, 45 on the posts 48, 48 a and 49, 49 a 
in a separable fashion. An inner side Wall 46 With posts 49, 
49 a and an outer side Wall 47 With posts 48, 48 a are 
respectively arranged on the outer ends of the tWo cross 
heads 55, 55 11, wherein the posts 48, 48 a, as Well as the 
posts 49, 49 a, are respectively connected to one another in 
a rigid fashion With a connecting beam 50, 50 a that may be 
selectively realiZed in the form of a solid member or a 
holloW member. If the connecting beam is realiZed in the 
form of a holloW member, it usually has a rectangular or 
square pro?le, Wherein a semicircular pro?le Would, hoW 
ever, also be conceivable. The inner side Wall 46 and the 
outer side Wall 47 can be pivoted inWard over the ?rst hinged 
Wall 44 and the second hinged Wall 45, Wherein the posts 48, 
48 a and 49, 49 a are pivoted into a plane above the 
connecting beams 50, 50 a of the side Walls 46, 47 Which 
also contains the hinged Walls 44, 45 that lie above the 
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beams 44 a, 45 a of the hinged Walls 44, 45. In order to 
respectively attach and ?x the ?rst and the second hinged 
Wall 44, 45 on the crossheads 55, 55 a, they are provided 
With mounting arms 51, 51 a, Wherein the mounting arms 
51, 51 a of the hinged Walls 44 and 45 are arranged in such 
a Way that the posts 48, 48 a and 49, 49 a of the inner and 
the outer side Wall 46 and 47 are able to lie directly on the 
beams 44 a, 45 a of the hinged Walls 44, 45, and that the 
mounting arms 51, 51 a ofthe posts 48, 48 a or 49, 49 a are 
arranged o?fset relative to one another such that the stacking 
height of the collapsed palette is smaller than or equal to the 
sum of the thickness of the connecting pro?les 55, 55 a and 
the thickness ofthe post 48, 48 a or 49, 49 a. The crossheads 
55, 55 a betWeen the collapsed posts 48, 48 a and 49, 49 a 
respectively contain an elevation 60 on their corners in order 
to prevent a palette placed on top thereof from sliding. The 
posts 48, 48 a and 49, 49 a respectively contain suspension/ 
stacking heads 52, 52 a, 52 b and 52 c on their upper ends, 
Wherein said suspension/stacking heads can be inserted into 
the stacking legs of another not-shoWn palette in order to 
ensure a fast and reliable stacking of the pallets. The 
suspension/ stacking heads 52, 52 a, 52 b and 52 0 also serve 
for suspending the straps 40 of large-volume receptacles of 
all types. For this purpose, the suspension/stacking heads 
respectively contain an opening 54 that is arranged in such 
a Way that the straps of the large-volume receptacle are not 
pinched or sheared off by the stacking legs of a not-shoWn 
palette placed on top thereof. This is achieved by arranging 
the respective openings 54 at a sufficient distance from the 
outer Wall of the stacking head. Instead of openings 54, it 
Would also be conceivable to provide hooks that serve for 
receiving the straps 40 of the large-volume receptacle. The 
posts 48, 48 a of the side Wall 46 and the posts 49, 49 a of 
the side Wall 47 are provided With at least one connecting 
element 56 for producing a connection With the hinged Walls 
44 and 45, as Well as for separably connecting and locking 
the respective Walls to one another. The connecting elements 
are able to take up and transmit in all three directions the 
forces occurring during the tilting process such that the 
palette is prevented from collapsing or unfolding. Alterna 
tively, the suspension/stacking heads 52, 52 a of the side 
Wall 46 may also be outWardly o?fset close to the pro?le in 
order to ensure the insertion into the stacking legs that are 
spaced apart from all sides by the same distance. 

FIG. 6 shoWs a device for large-volume receptacles 100 
Which contains auxiliary transport means in the form of a 
collapsible stacking palette, Wherein said palette is illus 
trated in the collapsed state. When collapsing the palette, the 
hinged Walls 44 and 45 are initially pivoted inWard, and the 
inner side Wall 46 and the outer side Wall 47 are subse 
quently also pivoted inWard such that they lie on the hinged 
Walls 44, 45. Due to these measures, the height of the device 
in the collapsed state is loWer than the elevations 60 of the 
crossheads 55, 55 a Which serve for receiving and stabilizing 
another collapsed palette placed on top thereof. The thusly 
collapsed frame 63 can be easily transported in a space 
saving fashion, e.g., to a construction site or another location 
Where large-volume receptacles need to be emptied. 

FIG. 7 shoWs a device for large-volume receptacles 100 
during the emptying of a large-volume receptacle 24 that is 
suspended in the emptying device 100 by means of a total of 
eight straps 40, 57, Wherein four straps are respectively 
arranged on the upper side and the loWer side of the 
receptacle. The straps 40, 57 of the receptacle are ?xed on 
the suspension/ stacking heads 52, 52 a and on the not-shoWn 
suspension/ stacking heads 52 b and 52 0 such that the 
large-volume receptacle situated in the emptying device 100 
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cannot fall out When the emptying device is tilted in order to 
empty the receptacle. Circular cutouts 53 are additionally 
arranged in the crossheads 55, 55 a of the frame 63, Wherein 
the loWer straps of the large-volume receptacle are inserted 
into and ?xed in said cutouts in order to achieve an addi 
tional stabilization. This means that the large-volume recep 
tacle is ?xed in position With all of its eight straps. 

FIG. 8 shoWs a schematic representation of the connec 
tion betWeen a stacking leg 58 of a ?rst palette and a 
suspension/ stacking head 52 of a second palette, on Which 
the strap 40 of a not-shoWn large-volume receptacle is ?xed. 
This ?gure indicates that the suspension/ stacking head 52 is 
realiZed trapeZoidally. The opening 61 may also have a 
trapeZoidal shape, Wherein this opening may, hoWever, also 
have a circular, rectangular, square or elliptical shape, as 
Well as the shape of a rod, a kidney or any other shape. In 
order to ensure that several palettes can be ?aWlessly 
stacked on top of one another, it is decisive that the stacking 
leg 58 and the suspension/stacking head 52 have the same 
shape because it must be possible to exactly connect the 
stacking leg and the suspension/ stacking head in the form of 
positive and negative parts such that no play remains and 
pallets stacked on top of one another are prevented from 
sliding. 

FIG. 9 shoWs an enlarged representation of an outlet 
connector 25 of a large-volume receptacle 24 that is also 
suitable for accommodating liquids, Wherein the inner side 
of the outlet connector 25 is provided With a coating 64 of 
a closed-pore soft material. Alternatively, the entire outlet a 
connector 25 could also consist of a closed-pore soft mate 
rial. The thusly realiZed outlet connector 25 can be inserted 
into the shutter 21 that may be additionally provided With a 
collar, around Which the outlet connector 25 is placed. The 
outlet connector 25 has its largest diameter When it is placed 
around the collar 66. The shutter 21 is also provided With an 
elastic clamping ring 65 that is arranged at the location, at 
Which the diameter of the collar 66 is reduced. The function 
of this clamping ring consists of holding and sealing the 
shutter 21 on the outlet connector 25 of the large-volume 
receptacle 21 after it is placed against the outside Wall of the 
shutter 21. In this case, the shutter consists of a plate With an 
opening, on the underside of Which a tubular or annular 
connection piece is arranged. The outlet connector 25 tightly 
adjoins the outside Wall of this connection piece that serves 
for holding the clamping ring 65. This makes it possible to 
seal the outlet connector 25 on a docking surface of a 
docking device. For this purpose, the annular connection 
piece and the clamping ring may be provided With corre 
sponding pro?les that engage into one another. 

This arrangement makes it possible to prevent an acci 
dental contamination of the product situated in the recep 
tacle With dirt particles or contaminant particles that adhere 
to or are situated on the outside of the receptacle. 

FIG. 10 shoWs an aspect of a device for large-volume 
receptacles 100 Which consists of a base 67 that is composed 
of four pipe segments 68 that are respectively provided With 
a stacking leg 58 on their underside. On their upper side, 
these pipe segments can be provided With not-shoWn 
uprights or posts that respectively contain an integrated 
lifting device in their upper region and are connected to one 
another by means of a transverse brace 20 a such that an 
approximately square arrangement is formed. The four pipe 
segments 68 are additionally connected to one another With 
braces 69 that are arranged in a cruciform fashion, Wherein 
the shutter 21 is arranged in the central intersecting point of 
said braces. The base plate 21 a of the shutter 21 is 
integrated into the cruciformly arranged braces 69 such that 










